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^ROBLET^ TO 3E SOLVIID. To elimir^are t-iae loss d-ie to tiiairg adjx^STrmsnt for 
synchror^xzation Dy generatXTig the si'nchror.- zation cl-'xr-: cf a ii^crue:.::^> \/n_'-h 
l.iiti .^t. c.'.vfrriaar.- . wulvf, j.^.-ls . or greatest . cormop. ineasure : of •: the : f irs t ajri 



:freQ[uer*cies of f irsr . ana secona external clo^^ 
s econc . ex te rna 1 . clocks : t h ; the : si'Tucn roni s,at ion cico: and ' gane ra t ing* 
correspor.cLing-.f irst. and. second :clocjcs-:^^^:^:-:^^^'-:-'-:-'-^ ' ■ 

SCa^UTIOK: 'An intemai v/. gensraticr. circuit 5 generates the 
s ynchroni: 2a t-ion • . c I o.c>c . Y : of : th e : r >5<:$"'jLorj[e y : which ' ■ is ' the- ' 1 sa sf cormon ••••••••••• 

denominator ; . of. - .the.- t^js^^ejtc V • . of . .t ae . clocks . CPi • : and • : C P2. • is yhchr bhi ted >rfith : a : * * ■ " • ' 
s yst ero ; <rI oc K: :CKS: • :f rcsS7the>"cioc^ cei : and : C P2 f r git. -t h e out sice and t he sy st^' ■ '■ 
. <;:l;Of.:k- - CKS > • synchronises .the : s ynchroni zation : GKY : and the ci oc ks CM and * 

C:?2 . : and : generates : - rr.t s mai • clocks . CKi : and : eK2 : • : • Xcg ic- : cir CLiits- : 1; • : 2- : and : 4> ^are: • 
op era t ed ; by ; the ; c io cks : GKl ; ; CE2 : ana : GKi" : nju tuai 1 y zn a synchronised* • st at e , : : : : : : 
Thus < . • .£ In ce • . the • . c iuie- . los s . r ei at ing . t q . t ijni ng; a ajits ti^ient '-is- :no f • generated ^- • 
operation efxiciency of the respective logic circ'ji.ts is diaproved. 
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1 

1 mm 2 coiii:h T-^ 5: taii-thmmmmztii . 
mm 1 <^m^m 1 <^^a5i? n atmiBis 2 <^ 

Ji^iltcom 2 n .y oet^^^SttfilSB 1 St/ 
^2<7)j§jgStc7)gyjNifmx«ife«i;^^$ti;c<7)jaaSC(7)[5| 10 

W^' o <y tluian 1 au'lg 2 o .y ^? ^ 

fiiBisiai:? o .y t|SI»ILT^^^i5'rl. frie^ i &i/m2 

imK^T-^^mmmt. m2<?:)mm<^m2<7)^a 
"/ ^ vtzm 1 (TiXfir- ^ ^^aa \-m 2 mMT- 
^i\i!,:h-f^m2cr>T-mmmt. mt^imm 
2mmT-i'<r>mi:'^\mmz.nmL:ifi.hmR 20 
ifm 2 (r>^m.T- ^ \,z^ii^immh m 1 mm 2 o 

ai:']T-^2rtii:>Jl-|.m3tOT-:5'^aa[HlKi:l:fii;tl. 

HiFis^ 1 <^nm.<nm 1 <muyu';^mm&^2<n 
^m.<^m 2 o -y ^ <7)«j§^g{tB!)iem 1 m 
m2(r>wm.<r>mA-^kmx{t&kmwmmim 
mif^-/'7im. tuiem 1 mm liom^vi-y^^: 
miMm^ tci5i^ trm-ti. Buiem 1 mm 2 

t^m.ttmmm, 30 
\mm\ m^tm^uv9^m:^1f.m^<m 
m.(nm 3 n .y ^ tcffiifisiflj t 3 (r>m& 

u -/^)v~ym,^^i. hzt mmti mm 1 is 

^vy^'izmmix mia^ 1 o^'f-gp ^n.yi?^7-yf-t 
mEmiioi?\3-yi?i±m-i>mi<ommms%t. 
mzmm^ d -y tcisHw L-cKrien 2 (om-? a-y^fi 

^"/i-LmiM2co9i:i'y^^^i-imicr>mWlMB 40 

5 ] mimu:!' n .y ;?^fifeiaiis*\ mmm 

^ D >y ^'tClSIffl LTBuieU 1 ^^'f^t? D .y ^ 7 -y f- L 

Buie^ 1 ipi? n >y ^ Sr45it-ri.li 1 mmmsib . 
ButeR^^ D -v ^ izmmLtmsm2<o9[-u^ ny^i 

mmm^ o^y^ izmm Lxm4 m^^o y^^yy 



1-145942 

2 

[115^6 J mi^0M?Sllt«7)^l«^^n-y^t::R^L 
^^miOA:J3r-:?&J&aLlll<0^!iar-:?i:, m2 
wj^McwH 2 (7)^ n <y ^ t TtH 1 <7)A:']T-^ S: 
«iaLIS2<oii!raiT-^t<7)^i»&^§(t. fflStc^SJL 

itt/^^ 1 mm2<r>!mT-:^iz^ii^iiMm-thm 
imm2<Dti!,:hr-i^i:th:tji-6mijmiz}5i^x . 
Miem 1 (^mm^com i oj-i^^ n -y ^7 jai/itmem 2 to 
2 o^-has^ o -y^^mtktrmmm 1 si^ 

81^ n >y ^' tltlE^ 1 ar>'^ 2 mU'PVX 

m^nm o-y^ iznmLxniiit^mssm i &i/^ 2 

o .y Sr^-f I. ^ SriNNS 1 1 SRSSm 
[|»^7] iS5lt^iailiiOR»iliIKiS:ii;e.s::fc^ 
!^i:-tl.LSI. 

[000 1] 

m (ommmsmmmmcommmm^mm 

[0002] 

s I ^mmzmtimLmmcoi^mi)^ 
vi^izmm^ixxmmti^m-^tih. tr^m'^. m 

m(r>LSli-vrX'l-?CO'^XTJ^i:mflit^^. # 

^COLS I CO|*ia5(5Ig§C7)f-.yTWij|#^Q<y^jgjftiSA>* 
«0L S 1 5r 1 OiOxXr A t LTi^^ 1 f - -y T'itt 

W^co^y:?-y3:-xiiEmzmt. ttl. 

[0 004] Z<Om<^^Mmmi. i^X^J^-ki^cO-^^ti 

•y^mm&m-m^m. i5i-fiiso^D-y^^:g-[iis& 

<,Zm^i-lf}\ J)I.V'.{J^-Xf-A^*£7):7Q.y:J'Jf^ 

^m.ff)'^ n-y^ ^ilfmmzm;th C i: tc J: off a . 
[0005] mf^fi, ^mSS^JR-^ n .y ^iHiS^TtSi 

[0 00 6] tsf*. X-n^1Xt:i^Uv9t^tM^<rmt: 

hmm(r>9^^y^^^-fh-t'&tLx. mmm 
^XM.'him^m^^hm\<r>-m^>:.. 7x-xHn-y^ 

;^-7• ( P L L) fc 1 OS, I, V ^{±Mit«o^iltff fc 



(3) #^^11-145942 
3 4 

^x'^stmei^mtht. ^(rm^^icommmsi [ooi2]-9-rga2oo<i. ^V'y:?cK<Dimm 

C P 1 xmi^lXflT-:^DC 1 (0«J&S:g{tT-:?D ^<^iaiftm{Cjifgtl*ia5^'0'yt?CK I ^a}:^-ri,iif& 

F 1 ^ ^:bi-mmm^titi 3 7 7-7 d .y r s 2 0 2 1 ^ . 

F11,F12. Fl 3*^^>fi£l>iiai5IJSli:, T-:? [ 0 0 1 3 ] ^'f y^ll 0 0{±. jif|*?^^^ffiV^;^ 

D F 1 imm-^itX^-f i y^/t^STtrV^T-^-D 1 aaSfiaiitf 1 MH z^i? a -y ;7C K^#^^7■^|a2 0 0 

tattimmm^st. mi}^^m-^ixh-^mt^j:h izmi. #-t7'gg2oo«#>!?fiPLL2o i. m 

*>i§^a<^:^P>y:^'CP2t'ffil#L-A:tjT-^'DC2(7) 10 fg||2 0 2 OdO^^D-y ^CK(C|5],^tTa5<7)|iI 

ttJ&Srgftr-^ D 2 S: ai:^-r^l[g&iigl§ix;t: 3 Sc^ K8{C'i?S=5:Jl«ic0iJ;i{i'2 4 M H z oi^aii? d .y ^ c K 
7'J>y7-7D>y7-F2 1, F22, F 2 3A»/i>«l.iSia I Jr-efl-fn^t^^Olftf^^fir^ . 
ll]HS2fc. ^'D •/^CP2-C'il#LT-^'Dl , D2C7) [0014] L*>L. M<7)m2cO|SlSSigS«4. m-^iS 

tt*&S:S<tffl5tc|5lfiBc7)i:ii;^cr-:?D litJCOr-:? liicoi^xf-i^ii'o-y :7-?:'Slfc«-9-7*||S<50|5lM&$JfflI-r 

DOl. T-^D2m^T-:5'D02S:l±J:>3t?.7U l>7::y>Wljit-CV%|,*>\ mmmLff)lP U v mm 

"/yy^^yrx-m^tt^mmmmmA t mi miznhxmmLx^^tt^K 

[0015] 

[00 08] mz. mem^^m&i^^ j^i-^^v [mm^LXot-tmm] mtfcv^mmcr) 

X7r.tm 7 sr#M t T . mm 1 mmmmmz mmmmr/mmirmi. mmnmcoMm^mm^ 

7 ^'c p 2ii^icM^-c{i35)5*\ ^^i5]»cfti^§ii i)gs(c*Ba tT«iij«^i?a y^co 1 mm^comcDT^ 

Fi. D2i,mmt^j:hibhtmm (^s'^ ^yi/ ->tz. 

m . ii®iiis&3{i. x-rj'D F 1 [z^<ns^ [ 0 0 1 6 1 * 3t. mim2<r>mmmmfnmf}m 

^yy^nm<nm%m-i^^t\.ziiy)^ix%:hm \i. ^-mm.coi^xTj^9uy9\<zkhmicn>^ym 

fm^LXT-9D\ ^\i!,i}-th. mmmmnA mmtmx'h'o. miMm.cr>^u^y?f^<mm\iz^ 

{±:?n.y^'CP2T'i6f^L. ^ CP 2\,zmi V^T{i*f;Et-CV^^V^i:V^^|^|I,i[*<J)|,. 

UCT-^D m^l5OT-^D01&t^T-^D2*fJ(E [001 7] *^Bflc?)SetHi. If-«y7'±{;0/!)c$*l. 

[0 0 0 9] .TiOtt. T-:5'Dl(7)jt*>±*<0X7i'' 30 ^aw#|lISSffl5rBlc7)|S|SJ^t § tfttc. llRBiOfctoO 

mmt 1 t'j) 0 . i^Mt 1 m<o»:<7)T-:? D 2co± yi^m^izmmtm^^^im^ u^mm 

*>±*>' 0 X y n .y ^ c p 2 <D 1 ^ p .y ^mmm &Rif^mmijm^mti ztizhi, 

T2ji^Wixtzf^mt2Xh^t^ht. T-^D02(i [00 18] 

^ci-y CP 2i,zmmtxmit i , 1 2tai^i-f s [ps&fl?i^-ri./ii6to^g] *%0jco(5]Mg(5|g#{±, n 

*^ T-:J' D 0 1 fir-^^ D O 2 {CP! L^i^^jiJ t2iz i jSI^ct)^ 1 co^ p v ^ lc(5l^ U^m 1 (DXi}T- 

tatifi. L^*«oT, B^i'jt 1 , 1 2m(r)mtst^j:h ^^i:9mLmi<r)!mT-:^b. $H2<Dmm^<om2<r> 

WJT 2 <7)^jiT-^ D o 2 (CM Lr ^'•fe^^iE^r ^ p -y ^J'lsiflauc^ 1 oA:'3T-^^J!ia tii2 c7)jaa 

[00 10] mmiz. r-^D i<oi*>w9x.y>''*j 2<7)!mT~9iz^ii^-ixMmthmim^2<^iiiij 

mitsxh'^. m\t3cod:cr>r-^D2cr)±ii>±i:fi 40 r-^Srai:>]1-|.|5i»|iBissici5V^T. iwieili<o^a^ 

'oji-^i^mmt4X'$>ittib. ^<7)T-^Doi ■ c7)^ima3^P7;?ai>'mffei^2(7);c^(7)ii2(7)^i- 

{if - ^D0 2 co^LhTif 0 X -y i/>'|iIXB U;t:B$^J t 2 g|5;? p y :7 wftl^^SttMie^ 1 S,tA'^ 2<7)igj«^c7)g 

Caj:/j-ri.. Uc*«oT. C:<0^tl^Mt3. 14^ /h4>^X{±S;»;<^|^£0miS<?)R)ffl:?P>yi?&±fi& 

mm 2 (O^fif D O 2 1« L7 ^ -bX^nrgg^ L mifam l 2 mU-^ P -y ^IwieiSljaj? P 7 

^m^£hioT^-^xux t tc6 , {ciHiwLrm-r^ B5ie» 1 aix^2 O^? P •/ ^ 

[00 1 1] #ffl¥4-l 3 99 64i^|fiietg<7) tSrtS15:?P•y^^Io]S§^^i;c.T^SJS$^l.rv^|.. 

fi^<OSS20|S|«8I5iKS:yD«y:5'T5^tll8$-#!itl. [00 19] *l|BflW|S|»J:^{j, ^loJ^^O^l 

ico(¥*<o^2c7)|5liai5iS§{j. :>-'-A^co|5)ttJi5i <7)^Py^(c|5)iaL/c^lOA:^jf-:?^5!iSU^l<?5 

m-hO. y-i^<0±^^ag!$i|PS:tTV^^P-y^'CK2: JaSf-^' t , m2c0/g}Si^f0m2cO^'P-y ^J'Pl^LTt 

ttJ^JtSlOO^-f y^Sl OOh. I-7);<^ygatc 50 micr)X:fJr-:?i:^mLm2cO9mr-i^'tc0^i^i: 



(4) i^fMTl 1-14594 2 

5 6 

l«)«S:^aiCfcl^t. mieS^l<7)ji^|;t«||l(7)i^^gP;?^ Sr4MHz. :7P7^'CP2, CK2<7)iMaSc$-6MH 

4^ilti7)^igl:£0|5)«:?D>yt?S:^jiS;Lmieigl&U^m [0023] i-f. 1*1^5^ o -y ^ ^[alSS 5 <!D P L L 5 

2 Oi'FaJ;? D .y i^fiieP)^^' n >y ^ t |s]^LT*r^5-r 1 (ittl^S-SttTti^^^l®: 1 M H z <7)S^Xt^ o -y C 

^1?i5ISiaiX||2<7)^'o.y^'<&^-ri.ii:S:!^SIi: KS{Cji^Lfiffl|3|»Bt 1 2afgtT^5ftjBtl 2MHz<0 

10 0 2 0] 10 Sr[5l«B[lIK 52, 53, ^i^lalSS 5 4 (C-J-nm^J^-f 

5-0 6 t ftji<omS^J={4ftai<0#H5:4:^/i!:^S:# [0024] IrI^JHIK 5 2 iilSIWi? n -y C K Y«Ofifc|& 

2, F ist-^io^hw^mmt.-^^mco^u-y^c Y\,znmLmmk(>MHx<D9u-y9cK2-i:^-f 

V.2XmWLXnf—?T)C2(^m^:^\,iT—S'D2 Ltiif->X. .ril4.^D-y^CKl, CK2, CK 

^•a}:>J-ri>S^^lK$*U:3gi07'J>yr7a.y7-F2 20 Y, 2«/C S S{ifflSt;|S|m®t=J)l.. 

1, F22. F2 3*^A,(KI,iiaillJ&2t. :707^^C [ 0 0 2 5 ] ^iiHISS 5 4{i|i|W^a.y :?'C KY^ 1 2 

KYxm^Lr—^D 1 , D 2o«f&^gttffl5t=i5i»! ^^L. wmnuH z(^'mnmm<^nmi^y^Tj^9 

JSOt-^' D O 2 $:tii:^-ri.^g«i&ai5IK4 1 (Cjll [0026]^'n-y^'CKl {ifftaHIlS 1 

tx. ^ut^t>^^'^Ki,\mwmmm^<n^9u^y mmmn i (i^D-y;?cK i \.znmnmtxx-nT--^ 

^CPl, CP2t>^XxA^'0>y:7CKSi:d»^>/A DC 1 ^7 vf-L. *f;5c7)ai;)37-'-5^D 1 ^tfJ:*! t. S 
T^i?D.y;?CKStC;|3IJiti?D-yt?CPl. CP20 . $ISOi^ai5]|?&4tffi*&-^-|,. -:tr, ^D-y^CK2{i 

m\m<nwL'Wj^^WL(^^mk(omm-:^U'y9CKYt:L ws!m2i,zmik^fi, fiai2i»2i4:J'n<y^cK2i2 

ioiMJW^'o.y^cKYfcPi^L-c^'D-y^cpi, CP nmLxx:hT-9DC2i^'y^L.l^m<^)i:,-))T- 

2mmit^n^9Uy9CKl, CY.2^^th 30 rJ'D 2 ^ai:>3 &IIScO|&SIIISS4 ICttHS-T^ . ±M 

l*lS5^'n.y:i^^EIK5 5-iil^. <n^U9u-/9MiM^5<7)mmm^i,ziy). ^n.y^' 

[002 1] rtg|5:7Py74fi£|5lS|5c7)fflfi!t5:^-ri32 CKl, CK2(4PmilTJ>5<7)-C. x-rJ'Dl, D 

mssVi-t. ^XTA7D.yi?CKScO«|^t:j!E:^L 2tISim^i:^l.. 

Tfiffl|5l»jSrtl>fc^tC^m^iO^D.y^CPl, CP [0027] iftaiHlK4{4. fit*&&g«t^C^'D.yi7CK 

20jg/J\^fgia[T-J)l>N (jE<7)^) 3i^tl^M|:J'o>y Y\znmLXT-9l> 1 . D2^-?-tim7 y-f-t, M 

;5'CKY$:ffi:^itl.PLL5 1 7i;-yr7n-yrT- j(S1-|.aj:>jT-^D0 1 . D02$-aj:^]-r4. 

fflfiK§ix^?n-y^S^^tc^|^S:^(tl>|H)MJ:?n.x^CK [0028] ^<Oj;d(:. 4mm<r>XW\-%9 u -y 9 C 

Ytr-^Jffil^t^ttl&Srgft^^D y^'CP 1 i:c7)|5]JK P i , CP 2<n^^<^mmiiL<^m^jk^<r>m^t^^^ 

S'i:0ai:^iff7-*»<^>|SI«|Uc:?D-y^'CKl^ai:'7tl. ISHWiJ^Oy^^CKY^^^L. ::<0^'n.y:?CKY2:# 
|5l^[llS«5 2fc. 7'J-y7-7u-yrTlffi£§ii;?D'y^' 40 :n-L-C^'n>y^C P 1 , CP 2c7)fflS^MS-i:-5fc^'D 

«i^(;tt*^?:S(tl.|5!l«^n'y^CKYhT-:?Jgi^tc -y^CKl, CK 2^±^-rs; ttcj: >). rJ^^S^:/ 

**S$:S«tl.^n y7CP2t«|5)ttj^t Oai:/3Sg^*> PS(cf^;bl.fN|ISDX*>m-ri)it*«^:V%wC\ =&I5] 

^nnLtz9\:i"y'7CK2i ttJ^J-t S PI»llfilll 5 3 i: , ISfOl&f^^^ ^}lX^ t . 

7:?'>y:5'IIlS§*^/i,|^0[5]|Si?D7^CKYS-N:}^igL-C [002 9] tfz. lRl^^'o-y^'CKYcOil-^{4, IS 

uv7 ^zWm'^ L)S-a^Ut*^|5l-c7)(5]^i>X ^<7)i?u •/^'CPl, CP 2<0#'9C0^-<^2rft/h:^<g 

■r A^' D .y C S S Sriii^Jt SiJ-iUmSS 5 4 i: ^fiii tco^f^i t 0 \,zm.-kmik<m<^):. LT t 

^- ^rjam*^?!"^)*!!.. -r^iri?^. ::<7)0iJ-C{4, ^'Dv^'C 

\<^^22\'mz.m\,m2'EOS^^im-k9M^^ Pl. CP2<7)#>!fC7)jg^|!c{44MHz, 6MHz-Cib 

xwm-h k,tf. ^&mmx'im^M<7)m±. 50 ^zw^-th 2 mh z tis^ lt t 



7 

[0030] mz. ^m(^^2<Dmm<^mm^mmH 

C P 3 <rym\zn% LT 7 U •/ 7-7 P 7 7T«§ fl^ 

D >y ^ m-^zm^^m^ d ^ c k y ^ r- 

srPJc^J^SrSltl.^Fge^' P 7 C P 3 tWlSlsjS: t 0 
^■hm-is^tMn L^: P 7 C K 3 aj:^3-ri. |1I«BI11 
SS5 5^$^>(C{ii.. ^'07^?CP1, CP2. CP3 

oy%.'Wi^wmz^ii^mmhwm.<r)v l l 5 1 
hmj-^imf^Wi'm 5 4 a s >i t t-^s . 

1003 1] ClCl-C', :J'07^CP1, CP 2, CKS 

<7)#^ nwm^-kw, 1 <r)mmcr)mmt m~<r>4 mh z , 

6MHz, IMHztU. i7P7^'CP3<0jgiSicSr2 
4MHzi:-f--St. S/FA^IItMii24i:=S:l>. L/i*« 
->T. |5I^^P7^CKY(7)^8da{i2 4MHzi:5: 

[0032] *li&HBcolS3<7)||5fi<7)J^®fOL S I 

Slli. A:']T-^'DCK DC2^lWhg5^'P7^'C 
PI. CP2&lX>'XrAi?07^CKSOffi*&5rgft 

ffi:>jT-:^DOi , D0 2au^|5ii8i^;<.TA^P7i?c 
s s ^ a}:^j-r4l^ 1 <7)^coff^SB<^|5i«BiiH^ 1 0 1 . T 
-:?D01, D0 2StX|5lffii^XrA:J'P7^'CS S(7) 
ttJ&^^(M^cor-^3!ffiS Srtf V ^ai:^] T-^- D S St/ 
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